Abstract:In order to study the project measures for enhancing the hydrodynamic of Guazhuhu lake, the selected range included diversion works and lake surroundings. A two-dimensional mathematical model numerical simulation method was used to calculate the hydrodynamic factors, such as flow velocity and water level, the hydrodynamic characteristics of the lake waters was analyzed and three low velocity zones existing in the lake was disclosed. On the basis of above analysis of the existing low velocity properties, three water streamlining control and diversion works were designed by the theory of flow separation and vortex and flow control. The results of hydrodynamic calculation indicate that the water flow into these low velocity zones and velocity increases by the action of laid streamline guiding and control buildings, and there is no obvious vortex at the tail of flow around works, the flow resistance and head loss are also decreased．
Introduction
Guazhuhu lake is located in Keqiao District of Shaoxing, northeast of Keqiao China Textile City. North and South are about 2 km, East and West are about 1 km, and the water surface area is about 1.5 km2. The lake is the third largest lake in Shaoxing plain. The beautiful environment brings great social benefits to the city. However, because of the flat topography of the lake and its adjacent plain river network, the water movement of the lake is slow, the exchange of water is small, the self purification capacity is poor, and the eutrophication of the water body occurs frequently. Eutrophication of water bodies directly affects the sustainable development of economy and society in the lake area. In order to prevent the lake eutrophication, in addition to the use of physical methods, chemical methods and biological methods, the water diversion from the outside region and speed up hydrodynamic is one of the important measures.
Two Dimensioanl Finite Element Numerical Model The Governing Equations and Deterministic Conditions
The equations of continuity:
The equations of motion: 
in which, U and V is flow velocity；H is water depth；Z is elevation of water surface level ;C is Checy's coefficient and
Boundary conditions
The outlet and open boundary condition: water level process is given. At the entrence, flow discharge is given, such as
is the discharge process.
For the closed and rigid boundary the velocity is zero, ie: 0
expresses closed boundary; n is normal unit vector.
Initial conditions
The initial water level and the initial velocity are given by measured tidal level or given value zero, initial conditions does not affect the precision of computed result.
The establish of finite element model
The finite element method is employed to solve the equations. this model, Triangle grids are selected to disperse calculation zones. Verification of the model Verification of the model is shown in Reference.
Numerical Simulation of Lake Hydrodynamic Characteristics
There are a few rivers around the Guazhuhu lake, the water flow direction can be opposite with time same,In other words,the water can flow into lake in one time,and can flow out the lake in the other time. This inflow and outflow makes the lake on the complex hydrodynamics, there are three low velocity regions because of the lake boundary and river location. The velocity vector field and the low velocity region of the lake are shown in Figure 1 , where the velocity is large, the arrow is long, otherwise, the arrow is short. After flow stability, the contours of flow velocity at the same time are shown in Figure 2 . 
Streamline Design Analysis of Water Flow Diversion Project in Low Flow Area
The design of diversion project, on the one hand, the works can diverse water to the low velocity region; on the other hand, it can diverse enough water,and have less resistance, low energy loss, flow does not produce eddy current and circulation. By using the separation flow and vortex control theory and the streamline design method of the control and guidance engineering. Three different shapes of control engineering are designed in the three low velocity zones. The preliminary design is shown in Figure 3 . This design also takes into account the needs of landscape function, so the circular control engineering is also the viewing platform of the lake in addition to the control flow. Figure 3 is also the velocity vector field of with three designed diversion works, Figure 4 is the velocity contour.The two Figures Indicates that the quantity of water flow to the low velocity region,and veocity increased obviously, the range of the low flow decreased,On the one hand, through the diversion of the control project, On the other hand, because the three works are streamlined, there is no obvious eddy current at the rear of the flow. The flow resistance decreases and the energy loss decreases, which is beneficial to the increase of flow velocity and the enhancement of water flow. Figure 4 shows that at low flow region I, the flow velocity at the typical position point increased from 0.001 m/s to 0.002 m/s, and at some locations the flow rate increased more; At low flow region II, the flow velocity at the typical position point increased from 0.002m/s to 0.0045m/s and increased to 2.25 times as much; At low flow region III, the velocity of typical position points increased from 0.001 m/s to 0.003 m/s, and the flow velocity increased to 3 times. It can be indicated that the water flow in the low flow rate area increases obviously, and the water flow is accelerated obviously. The control and diversion project speeds up the replacement of wastewater with clean water, and reduces the probability of eutrophication in a certain extent.
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Diversion and Strength Flow Analysis of Lake
Conclusions
A two-dimensional hydrodynamic numerical model of river network and lake is used to calculate the flow of the lake. Because the time of the river network water flow into the lake is different, the interaction of the water flow in each direction makes the water flow appear complex hydrodynamic characteristics. Three low velocity regions in the Lake are revealed. Three streamlined water flow control and diversion works are designed. The quantitative analysis of water diversion and control works shows that after setting up the water control project, the velocity of the low velocity region increases to 2~3 times, and the flow of the lake water is obviously accelerated.
